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DISCLAIMER

The opinions, findings, conclusions, or recommendations expressed in this
report/product are those of the authors and do not necessarily reflect the
views of any participant in, or committee of, the Timber/Fish/Wildlife
Agreement, or the Washington Forest Practices Board, or the Washington
Department of Natural Resources, nor does mention of trade names or commercial
products constitute endorsement or recommendation for use.
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OVERVIEW AND SUKMhRY

Information management issues throughout the Timber/Fish/Wildlife (TFW)
process share many common characteristics. These need to be approached
systematically, first to ensure that data and information are of consistently
high quality, and second, to facilitate storage, retrieval, and exchange of
data and information. This project addresses a need identified by the TFW
Information Management Committee (IMC) to develop a directory of data and
information generated by, or of interest to, TFW participants, and possibly
others outside the TFW community.

The need for managing information relevant to the TFW process has increased
and will continue to do so as watershed screening and analysis are
implemented. This report (1) reviews and evaluates TFW information and the
way it has been handled to date; (2) recommends ways to improve organization,
maintenance, and access of TFW data and information; (3) identifies tasks and
deliverable items for a comprehensive information management and coordination
program within the TFW process, and (4) provides a TFW information database
accessible through printed copy or personal computer.  The database includes:

o A master directory of TFW products.

o A bibliography of reports and other products generated by CMER
projects, TFW cooperators, and other TlG'  activities.

o A file of annotations about these products.

o An index to variables measured in research and monitoring projects and
to other key words associated with TFW products

The IMC reviewed a draft of this report, and committee comments have been
incorporated. Recommendations are summarized on the next page.



RECOMMENDATIONS

This report, though not comprehensive, illustrates the breadth and scope of
data and information associated with TFW. As the TFW process continues. the
amount and complexity of this information and data are certain to grow apace.
The following recommendations are designed to organize this complexity and
provide managers with better information to make decisions quickly.

We therefore recommend that the TFW Administrative Committee and Policy Group:

Assign clear responsibility for receiving and keeping TFW products; for
maintaining the database of TFW data and information developed in this
project: and for refining the information management procedures and
database itself to make data and information more accessible to end
users.

Authorize a full-time information management coordinator position, under
the auspices of the IMC, to continue the process begun in this project
and expand the ideas presented in this report.

Direct IMC to develop a detailed proposal, with budget, to implement the
second recommendation above.

Recognize and encourage continuing efforts to further the TPW process
with more in-kind support and initiatives among TFJ participants, and
document these efforts through the medium of information management.
This study unearthed several such efforts, and we have a sense that
several more remain unsung.

Although these recommendations are not exhaustive, they will, if implemented,
be a major step forward in providing TFW participants, and others, with data
and information necessary to make sound policy and field decisions in managing
public resources. Activities, needs, and direction will continue to change
as new issues and priorities arise, but the fundamental need of managing data
and information about public resources  will only grow.

The IMC stands ready to assist in implementing the recommendations and ideas
presented in this report.
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INTRODUCTION

The Information Management Committee (IMC) was formed in 1989 as a standing
committee of the Administrative Committee (Admin), with the mandate of
addressing the following items:

o Establishing data priorities
0 Coordinating the building of a forest practices information system
o Coordinating information mangement beyond the Timber/Fish/Wildlife (TFW)

Agreement
o Developing funding strategies
o Establishing data standards
0 Coordinating data collection and quality control

The IMC goal is to identify and address TFW information management issues
These issues are discussed in the IMC Workplan of June 1990 (Appendix A).

Since its formation, IMC has become increasingly aware of information sources
potentially useful to TFW participants, and the fact that this base of
information is growing. IMC's  predecessor, the Information Management
Steering Committee of the Cooperative Monitoring, Research, and Evaluation
(CMER) program, identified these needs in terms of data and information coming
from the CMER program. However, it soon  became apparent that TFW's
information needs go far beyond monitoring and research.

This project addresses a need identified by the IMC to develop a directory of
data and information generated by, or of interest to, TFW participants, and
possibly others outside the TFW community. This report includes:

o A partial bibliography of reports and other products generated by CMER
projects, TFW cooperators, and other TEW activities.

o An annotated database of these products and other .sources  of
information relevant to TFW. The database describes each project;
lists keywords, and data variables collected with CMER funds; and, for
each product, identifies its intent, its subject matter, variables
measured (if any), other keywords, resulting data, other information
relevant to a potential user.

o Recommendations for further organizing, maintaining, and accessing TFW
data and information.

The IMC reviewed a draft of this report, and committee comments have been
incorporated. Objectives, tasks, and deliverable of the project are listed in
Figure 1.





METHODS

This project was an exercise in gathering and organizing information about TFW
projects and their products, and in database modeling and design. From a
variety of sources, we assembled documents from throughout the TFW arena,
beginning with the TFW Agreement itself. These formed the basis for the
database. Time constraints precluded a systematic or exhaustive search for
products to,be  included. Instead, we assembled what was readily available,
then tried to incorporate a representative sample of the breadth and types of
data and information that could be included in a fully funded project.

While reviewing these products, we developed a list of data items for the
database, then designed and built a data model of five files related through
the primary key TFWID, a unique identifier assigned to each TFW project. In
some cases, TFWID was concatenated with a second key field to identify records
uniquely. Although based on data modeling and design principles, the database
is not completely normalized, because full normalization requires a
substantial amount of programming to link related files. Rather, we opted to
produce a first approximation of a useable  product within the time available
(about three and a half weeks).

This report contains recommendations below for developing the results of this
effort into a fully normalized set of related files that can be linked in
various ways and accessed more easily by a variety of users.

RESULTS AND OBSERVATIONS

The results of this project consist of this final report and its database
(Appendix B).

Database DescriDtion

The database is structured physically into five related files (Fig. 2):

o MASTER DIRECTORY

0 BIBLIOGRAPHY

o ANNOTATIONS

o KEYWORD INDEX

0 DATA VARIABLES INDEX

Figure 2 illustrates the equivalency of files that are designed to be accessed
differently. Although sorted differently, the files in the left and right
boxes contain equivalent information. Files in the right box are found in
Appendix B. They are hard copies of the bibliography (TFWBIB2.db),  the
keyword index (KWINDFXZ.db), and the data variables index (ENVAR2.db). .==Y
are sorted alphabetically for visual access. Equivalent files in the left box
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b/28/91

Fields Field Description Field Type Comenta

A
AUTHORS
B
CllERlD
COMENTS
CONTACI
D
K
KEYVORDS
OIHERlD
PROJNAIIE
PUBDATE
PUBSRCE
RYTID
TFVCOH
IFVID
TITLE
UNITS
V
VARIABLE

Flag to indicate that the Annotations file IANNOTATE)  has been updated Al
Names of document authorlsl  in standard bibliographic fore A75
Flag to indicate that the Bibliography file (TFVBIBI  has been updated Al
Unique CNER project code/identifier A 9
Annotat ion :  Br ief  descript ion  of  project ,  including  sub ject ,  intent, method,  results,  abstract, etc. AZ50
Contact naw,  orqaniaation,  phone number. physical  location, electronic wdiua  far data, etc. Al50
Flag to Indicate that the Data Variable file IENVARI  has been updated Al
Flag to indicate that the Keyrord  file IKVINDEXI  has been updated Al
Keywords relating to different projects and documents. A30
Other code assiqned/used  by another murce A 2 0
Name of project ICllEP  or other type of project) AllD
Date of publication/printing of document A4
Source or publisher of document; alao,  where ifron  whom1 is document available. Al00
Unique report  number/publication number A 2 0
TFV camaitteels)  involved in project A20
Unique identifier for TFV lnformtion  Ilanagement  Directory 694
Title of publication/document A2S
Units of environmental variable used or measured A75
Flag to indicate that this Keyword IKYINDEXI  is also a Variable (ENVAPI Al
Environmental variable uaedlmeasured  in research, monitorinq.  screening, or  anrlyeia A125

File: DIRECTRY
File: IFVBIB.  linked through IFVID
F i l e :  DIRECIPI
File: DIRECTPI
F i l e :  ANNOIAIE,  l inked through IFVID
File: DIPECTRI fsukdivlde  field later?)
File: DIRECIRI
File: DIRECIPI
File: KYINDEX,  l inked through TFVID
File: DIRECTPY
File: DIRECIRI
File: IFVBIB,  linked through IFVID
F i l e :  TFVB IB ,  l i nked  through  IFYID
File: DlRECIRY
File: DIPECIPY
Link to DIRECIRY, TFVBIB,  ANNOTATE. ENVAP, KVlNDEX
File: TFYEIB, l inked through IFHID
F i le :  ENVAR,  l i nked  through  I FV ID
File: K Y I N D E X ,  linked  through IFVID
File: ENVAR, linked through IFYlD

DIRECTRY.db

F,eld  Name

TFVID
PROJNANE
TFVCON
CONTACT
RPTID
CIIERID
OTHERID
B
A
K
D

Field Type

A9.
All0
A20
A150
A 2 0
A 9
A 2 0
Al
Al
AI
Al

KWINDEX.db

Field Name
__...__...__...--

TFYID
KEIVORDS
V

ENVAR  . db

F i e l d  Name
.  .  .  ..__......

TFYID
VARIABLE

DESCRIPT
UNITS

TFWBIB.db

F ie ld  Type
Field Name

A9*
A504
Al

TFVID
AUTHORS

TITLE
SOURCE
PUBDAIE

Field Iype

A91
A75

A125
Al00
A 4

Field Iype
_.._____.-
A%
ASO*
A100
A 7 5

ANNOTATE.db

F i e l d  Nan@ Field Iype
__...___...___... _._.__._--

TFYID A9*

L INE 121

COMENTS A250

Fisure  2 . T h e  t o p  f i l e  i s  a  m a s t e r  l i s t  o f  i t e m s  i n  t h e  T F W  d a t a b a s e .
r e s t  o f  t h e  f i g u r e  l i s t s  s t r u c t u r e s  f o r  t h e  f i v e  f i l e s  i n  t h e  d a t a b a s e



are provided on electronic media. They are designed tc~ be viewed, searched,
and/or linked via an electronic database manager or viewing software. Files
are provided on IBM-compatible floppy disks in ASCII format, although other
formats are available as listed below.

The MASTER DIRECTORY is designed to include all TFW-related products: CMER
projects and reports; products from the Training, Information, and Education
Committee (TIE) and the Field Implementation Committee (FIG); general TFW
documents, such as the TFW Agreement itself; and pertinent: sources of
information outside of TFW proper. Each record in the file is assigned a
unique TFWID, which is the relational key to all other files. The complete
report or project name is entered along with the associated TFW committee
name; a contact name,address,  and phone number; and, as appropriate, the TFW
report number, CMER project number, and/or 'other' ID number.

The BIBLIOGRAPHY, related to the master directory through the TFWID,
contains names of authors, report titles, publishing dates, and repository
locations.

The ANNOTATIONS file contains a brief description of each project,
including a statement of purpose, goals, intent, and objectives of the
project. Again, the link to the directory is through the TFWID.

The KEYWORD INDEX is a list of likely candidates for searches, sorts, or
selects of the database. Words chosen for inclusion in the index come from
the executive summaries, tables of contents, glossaries, indices, statements
of scope, rationale, design, conclusions, and recommendations, as well as the
body of the reports themselves. Each keyword is tied back to the project or
report via the TFWID. Keywords include all data variables, which are
described in more detail in the next file.

The DATA VARIABLE INDEX is a directory of data variables measured. It
includes a short description/definition and the unit of measurement used.
This is not designed to be as definitive or exhaustive as a data dictionary,
which would contain much more specific information about range, method,
precision, accuracy, data type, etc. These variables are also related to
their respective projects through the TEWID.

The five physical files described above are designed to be linked via the
TFWID. They are available in the following electronic formats:

l-Z-3
ASCII
dBase
Paradox
Pfs:file
Quattro
Reflex
Symphony
VisiCalc

FILE EXTENSION

.wKs  or .WKl
TXT
.DBF
.DB
PFS
:WKQ
.RXD
.wRK or .WRl
.DIF
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In addition, many spreadsheet or text viewers available in different utility
software can be used to search individual files, or a database language can be
used to develop front-end query screens to provide a seamless logical
connection among the five data files.

Examules

Data becomes information when it is accessible and usable. This project is
designed to facilitate access to TFW information. The relational database
allows creative processing of data, or information about data, to derive new
relationships, which then become new information. The database structure is a
"skeleton" upon which future enhancements/additions can be hung. This has
potential use as a powerful tool for making resource management decisions.

We have provided some examples in Appendix C of ways in which this tool might
be used to provide information for decision-makers. One of these, Table 1,
illustrates a search on the words "debris" and "sediment." The question, or
query, might be posed like this: "What are (or list) all the projects for
which debris or sediment are major components?"

Review of Obiectives  and Tasks of Proiect

The objectives of this project (Fig. 1) were to organize information from TFW
projects and other sources of interest to TFW and to begin a process of
transfering it to potential users. This section describes how project tasks
were met.

Task 1. Review past and ongoing projects of the Cooperative Monitoring,
Research, and Evaluation (CMER) program for:

o Completed reports, variables being measured, and other products
o Projects in progress for the same information, where available

Results: We reviewed 16 of the 26 existing CMER reports. Time did not
permit reviewing atid  entering data for all of them, and some were not
easily available.

Task 2. Develop a directory of data and information collected by TFW
participants or relevant to the TFW Agreement, to include:

o A comprehensive list of data sets, with descriptions of what was
measured.

Results: From the reports, we extracted a comprehensive list of
variables (instead of data sets) measured in CMER projects, the DATA
VARIABLE INDEX (filename, ENVAR), cross-referenced by TFWID code to
individual projects.

o A bibliography of reports and other products generated by CMER projects
and TFW cooperators.

Results: This is found in the BIBLIOGRAPHY file (filename, TFWBIB)
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were  :T a b l e  1 . Example query from the TFW database. T h e  s e l e c t i o n  c r i t e r i a
“ S e l e c t  a l l  e n t r i e s  t h a t  h a v e  t h e  k e y w o r d  or v a r i a b l e  n a m e  ‘ d e b r i s ’  or
‘ s e d i m e n t ’  u

KeyrordIVariable

capacity xdifiutlon  for
debris and sediment  flow
d e b r i s

debris

debris flow

debris ja.

debris jam

organic debris

organic debrle

sediment

sedlwnt

aediwnt

sediment  delivery frequency

sediwnt  delivery maqnitude

sediment  delivery process

sedlwnt  storage

sediment  transport
efficiency
woody debris

v

Description

do rwpondeota  wdify bridqelculvert  flow  cspactiV  to account
for debria  and aediwnt  during floods7

dominant  substrate

consent on two  lost  important proceeaes

conwnt  on tro moat  important processea

debris torrent or floritrsnslational  or rotational
landslide/eroded streaa  reaches/soil creep/other
observed cause,  effect, and duration of timber  harveat
practices on sediwntation  in Type 465 Yaters
sediwnt  storage
proceasealpatterosl8aqnitudelfrequencyldistr~bution
efficiency ia  a neasure  of the Percent of sediwat  wrad  out
per unit per year
larqelaediun/snall  based on diameter  and lenqth

lFVlD

IFYDOOOO7

lFYOOOOlZ

IFY000013

lFY000018

IFY000007

lFV000017

1FY000007

1FY000012

1FY000007

1FY000013

IFY000017

IFY00001.4

IFYooools

TFYOOOOl8

lFVOOOOL8

TFYOOOOl8

TFYOOOOls

1FY000017

Paqe  1

Project Rae

IFY Road Ouertionnaire  Analysis and Compilation  of
Reapwe
Literature Review  and Synthesis: Yildlife Use of RlLZ’s
and IJUb’s by Yildlife  _ CIIRRC  Projects 7. 6 6
Effects of Timber  Ihrreat  on Rain-On-Snor Pun-Off in the
lransieot  Snor  Zone  of the VA  Cascades  - lnteria  Ppt
S&lent Dynamics  in Iyp I and 5 Waters: A review and
Synthes i s
IFY Road Ouestionnaire  - Analysis  and Compilation  of
ReSpOW3
Evaluation of the 1FY  Stream  Claaaification  Sptew
Stratification of Physical Uabltlt  Area and Dlstrlbution
IFY Road Questionnaire  - Analyeia  and Conpllatioa  of
Respmes
Literature Review  and Synthesis:  gildlife  Use of RHZ’n
and UHh’!, bv  Wdlife  - CllEPC  Proiects  2 6 6
IFY Road P&ionnaire  . knalyaiavand  Compilation of
PeSpOnW
Effecta  of Ii&r  Harvest on Rain-On-Snow  Pun-Off in the
Irraaient  Snor  Zone of the YA Cascades - lnterin  Ppt
Evaluation of the IFY Stream  Classification  System:
Stratification of Pbysicsl  Habltat  Area and Dirtribution
Sedhent  Dynamics  In ‘lype  I and 5 Yaters:  A rerier  and
Synthes i s
Sediwnt  Dynamics  in Type 4 and 5 Yatere:  A review  and
Synthes i s
Sediment  Dynamics in Type 4 and 5 Yatera: A revier  and
Synthes i s
Sediwt  Dynamics  in Type  4 and 5 Maters: A revier  and
Synthesie
Sediment  Dynanica  in Iype  I and 5 Yatera: A review  and
Synthes i s
Sediwnt  Dynamics  in Type I and 5 Yatera: A review  and
Synthes i s
Evaluation of the TiY Stream  Clasaificatiw  Systex
Stratification of Physical Habltat Area  and Distribution



o A brief description of each project's subject matter and its intent,
resulting data, methods, and other information relevant to a potential
user.

Results: Much of this information is found in the ANNOTATIONS file
(filename, ANNOTATIONS), and complementary information is in the MASTER
DIRECTORY (filename, DIRECTRY). Access is through the Master Directory
or the KEYWORD INDEX to all projects (filename, KWINDEX). Appendix B
contains printed copies of the five database files. Not all TFW products
that we are aware of have been entered into the database, and there are
probably others of which we are not aware.

Task 3. Evaluate how well standards and guidelines for data and information
management, as set forth in the CMER draft workplan, are being met.

Results: The CMER workplan has been undergoing revision for several
months, although the substance will probably not change appreciably. Our
experience in working with CMER reports, however, indicates that the
standards and guidelines for data and information management have not
been followed consistently by the various research and monitoring
contractors. Further comments and recommendations are found in the
"DISCUSSION AND RECOMMENDATIONS" section.

Task 4. Summarize findings in a final report that includes instructions for
accessing TFW data and information; present final document to IMC on
or before June 30.

Results: This report was presented in draft form to the Information
Management Committee for comment on June 25. Comments were incorporated
into the final report.

Deliverable

The deliverable product from this project is this report, which addresses the
four tasks described above. Discussions and recommendations are found in the
next section.

DISCUSSION AND RECOMMENDATIONS

Information management issues share many common characteristics. These need
to be addressed systematically in order to ensure that data and information
are of consistently high quality, and to facilitate storage, retrieval, and
exchange of data and information. The need for managing information relevant
to the TFW process has increased and will continue to do so as watershed
screening and analysis are implemented. This section identifies other
possible tasks and deliverable items for a comprehensive information
management and coordination program within the TFW process. This project is
an early step toward managing TFW data as information.
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The IMC workplan  establishes priorities for accomplishing the goals of
information management (Appendix A, page 2). These are discussed below
within the context of issues of concern identified in Fig. 1. These issues
can be arranged into four categories: System planning, design, integration,
and development; information standards; information dissemination; and
budgetary considerations.

System Dlannina.  design. integration. and develoument

Two major TFW projects fall into this category: the Geographic Information
System (GIS) Hydrography/Transportation Project, and the Forest Practice
Applications (FPA) Database. The former has been funded through TFW since
1987, and the latter is poised to begin, pending funding in the biennium
beginning July, 1991. Both are housed at DNR.

The Hvdrographv/Transuortation  Project: Many information management issues in
TFW require baseline data contained in the hydrography (water) and
transportation (roads) layers being developed by the DNR. Because of this,
TFW is funding development of GIS baseline data layers at a 1:24,000  scale on
the DNR's  geographic information system, Data are available for some areas of
the state. The development of such a large information system raises
particular concerns about information characteristics such as priorities,
quality control, accessibility, etc. Topics needing specific attention
include: field verification of spatial and tabular information, addition of
field attributes not currently being coded, quality assurance and control of
spatial and attlribute data, development of a user interface to allow TFW
participants to access these data, and testing how useful these data are in
spatial analysis.

Field validation has begun, primarily by DNR on the roads and the Northwest
Indian Fisheries Commission on the water. Because this project's original
proposed funding was cut by a million dollars, there was no money for field
validation. Consequently, DNR and other TFW cooperators are being asked to do
this with in-kind efforts.

While DNR offices may have access to these files and the GIS software to
process them, procedures for other TFW  cooperators have yet to be developed.
Special application programming, additional communication devices, and
documentation are all potential further needs that TFW  must define and secure
before these data files can be said to be equally beneficial to all
participants. Procedures need to be developed and implemented to allow all
TFW users to access, use, update, and correct files.

The current status of this project is summarized in reports numbered TFW000024
and TFW000023 in the database.

- 11 -



The FPA Database: There is considerable demand for access to FPA data. The
Dh'R  is presently in the process of developing a computerized FPA data system
that will assist with the protection of public resources and support the
activities of all organization and entities that interact with the FPA data,
by:

o Reducing costs associated with copying, sorting, and transmitting FPAs
between participants.

o Improving speed and efficiency with which FPA information is shared
among participants.

o Allowing participants to  directly access, view, and provide input to a
centralized FPA database in real-time mode.

o Providing participants with the common  ability to interactively analyze
tabular and spatial FPA data (in concert with any other available
databases) consistent with appropriate data security needs.

o Maintaining an archival record of all FPA data.

The system development process utilized by DNR contains several steps,
beginning with a review of the life history ("business scope") of an FPA,
which in turn defines the system design, and finishes with the development,
testing, and implementation of the system. A feasibility study based on
extensive scoping has been approved by the Department of Information
Services, and the DNR is awaiting funding. The project is intended to link
the GIS with the FPA database when completed. The system is expected to
permit electronic retrieval of current and past FPAs by TFW participants who
can access the system through computers with modems.

This system is projected to cost nearly $8,585,000  over five years. This
includes maintaining the present system while the new one is being developed.
It also includes the value of time expected to be donated each year from other
TFW organizations. Further details of this project are described in a
feasibility study, database number TRJ000026.

Information Standards:

A number of concerns have been raised about quality and reliability of
information in TFW. These include issues of:

o Coordination and integration of efforts to avoid unnecessary redundancy
and duplication

o Data security
o Standards for compatibility, collection, storage, and retrieval of

information
o Standards and criteria for quality and reliability of information

For example, the draft CMER workplan contains guidelines for handling research
data, but no quality control procedures are in place for determining how well
these guidelines are being followed. The project described by this report is
a beginning for creating a data system for TFW projects that provides
efficient information storage and retrieval. This is essential to utilizing
information as a resource throughout the entire TFW process. It is also
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necessary for effecting economies in watershed screening and analysis, as well
as in research and monitoring, by allowing integration and standardization of
certain data variables.

Standardization of data-variable formats, development of efficient file
structures, and establishment of consistent data standards are all
prerequisites for successful information management. Selecting a secure
central repository, appropriate media, and establishing procedures for
submitting data with adequate documentation will ensure the security of the
database. Access to information can be facilitated by the development of a
central data dictionary and directory, which should be augmented by a data
integrity function that checks for share-ability, accessibility,
compatibility, and redundancy.

Information Dissemination

The best organized, most reliable database is of little value unless it is
accessible to potential users, and accessibility includes ease of use. The
question of information dissemination through the TFW process includes:

o Accessibility and ease of use of data and information
o Distribution and flow of information
o Transfer and sharing TFW-generated technology among users
o Inventory of data and information resources inside and outside TFV

Accessibilitv and ease of use of data and information: The reason the
research and monitoring program was established during the original TFW
negotations  was that little information was available about many controversial
issues. It was decided to "go where the truth takes us." Four and a half
years later, we have begun down that path. It remains to make that path
available to all TFW participants by making information easily available.

The fact that this report includes products from many TFW endeavors
illustrates the breadth and scope of information generated by the TFW process.
At this writing, this report is the most comprehensive source of such
information, and it is very incomplete. Recommendations are included below
for providing better access to the rapidly growing array of TFW data and
information.

Distribution and Flow of Information: This item and the one above are closely
related, the difference being rhat the above item is passive and this is
active In addition to making information easily available, a certain subset
of that information that is used in daily decisions needs to be actively
updated and disseminated as it becomes known. Recommendations for doing this
are presented below.

Transfer and Sharine  TFW-rrenerated  Technologv  Among Users: Kany  of the
research and monitoring have as one objective the development of new
technology to improve forest practices or resource protection on the ground
For example, data, information, and technology developed with TFW funds and
in-kind support from cooperators reside at the DNR, Department of Wildlife
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(WDW). Department of Ecology (Ecology), Department of Fisheries (WDW). the
Northwest Indian Fisheries Commission (NWIFC), Weyerhaeuser Company, and many
other TFW participants. These technologies need to be provided to all who
need them.

Inventory of Data and Information Resources Inside and Outside TFW: This
report is a first step in accomplishing this goal, at least within the TFW
arena. Much more needs to be done, however. In addition to the TFW
committees producing products (Policy Group; Administrative Committee; Field
Implementation Committee; Training, Information, and Education Committee;
Information Management Committee; as well as CMER and its subcommittees),
there are undoubtedly databases, reports, and similar information available
from federal natural resource agencies, county planning offices, and similar
governmental and private entities.

Budeetarv Considerations: A comprehensive information coordination and
management program for TFW needs full financial support. The recommendations
below outline such a program. Detailed budgetary considerations would be a
part of a formal proposal to implement this program.

RECOMMENDATIONS

This report, though not comprehensive, illustrates the breadth and scope of
data and information associated with TFW. As the TFW process continues, the
amount and complexity of this information and data are certain to grow apace.
The following recommendations are designed to organize this complexity and
provide managers with better information to make decisions quickly.

We therefore recommend that Admin  and the TFW Policy Group:

o Assign clear responsibility for receiving and keeping TmJ products; for
maintaining the database of TFW data and information developed in this
project: and for refining the information management procedures and
database itself to make data and information more accessible to end
users.

o Authorize a full-time information management coordinator position, under
the auspices of the IMC, to continue the process begun in this project
and expand the ideas presented in this report.

o Direct IMC to develop a detailed proposal, with budget, to implement the
second recommendation above.

o Recognize and encourage continuing efforts to further the TFW process
with more in-kind support and initiatives among TFW participants, and
document these efforts through the medium of information management.
This study unearthed several such efforts, and we have a sense that
several more remain unsung.
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Recommendations for specific tasks to be accomplished by the information
management coordinator and IMC are listed here. As the program evolves and
develops, these tasks should be revised to adapt and respond to changing
needs. Currently these  tasks are seen as follows:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10

Modify information management guidelines in the CMER workplan to
reflect the data structures developed in this project.

Expand the standards and guidelines from the CMER workplan to include
and apply to all TFW-generated products, and enforce consistent use of
these standards and guidelines for handling all data and information.

Develop protocols for entering, maintaining, managing, updating, and
disseminating all TFW-generated data and information.

Develop standards for compatibility, collection, storage, and retrieval
of ixiformation; mechanisms for data security; and criteria for quality
and reliability of information.

As a next step, expand the results of this project to include data
dictionaries developed within the TFW process.

Develop ways to coordinate and integrate TFW and TFW-related projects
to avoid unnecessary redundancy and duplication of effort.

Develop a loose-leaf user's guide to TFW data and information, and
provide financial support to maintain and disseminate it. This would
include a fully normalized relational database with easy-access, user-
friendly query screens and report-generating capabilities.

Work with DNR to make the GIS layers funded by TFW (hydrography and
roads) easily accessible to TFW participants.

Incorporate the Watershed Screening and Analysis Project into the TFW
database.

Incorporate the state Wetlands Classification Project under the
auspices of the Department of Ecology into the TFW database.

11. Work with DNR to incorporate the FPA database system as it is
developed.
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12. Work with WDW to incorporate the Priority Habitats and Species project
as it is further developed and refined.

13. To the extent feasible and desirable, incorporate data and information
from sources outside the TFW arena, but relevant to the TFW process,
into the database.

Although these recommendations are not exhaustive, they will, if implemented,
be a major step forward in providing TFW participants, and others, with data
and information necessary to make sound policy and field decisions in managing
public resources. Activities, needs, and direction will continue to change
as new issues and priorities arise, but the fundamental need of managing data
and information about public resources will only grow.

The IMC stands ready to assist in implementing the recommendations and ideas
presented in this report.

APPENDICES

The following documents are appended to this report:

o Appendix A - TFW Information Management Committee Workplan, June 1990

o Appendix B - TFW Information Database Files

o Appendix C - Example Queries of the TFW Database
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APPENDIX A

Appendix A is the current Information Management Committee Workplan.



TFW INFORMATION MANAGEMENT COMMITTEE WORKPLAN

June 1990

INTRODUCTION

The Information Management Committee is a Timber/Fish/Wildlife
(TFW) standing committee reporting to the Administrative Committee
(Admin) . It was formed by Admin at the recommendation of the Ad
Hoc Subcommittee on Budget, Organization, Structure, and Pri-
orities in a memo dated 6 October 1989 from Arden Olson, chair of
the subcommittee. The subcommittee's rationale and recommendation
was as follows:

"Currently there are several Ad Hoc committees and subcommittees
involved in working on development of a TFW data base. These in-
clude a CMER data subcommittee, G.I.S. subcommittees, and a sub-
committee working on the forest practice application data system.
It is recommended that the Administrative Committee establish an
Information Management standing committee of administrative-type
people who can also involve their technical data personnel to re-
solve all data management issues. Several items need to be ad-
dressed by such a subcommittee including establishing data pri-
orities, coordinating building the system, coordinating beyond
TFW, such as Department of Information Services, Power Planning
Council, etc., and developing funding strategies, establishing
data standards, coordinating data collection and quality control."

The Information Management Committee goal is:

To identify and address TFW information management issues.

INFORMATION MANAGEMENT PRIORITIES: AN OVERVIEW

The IMC has identified the following information management is-
sues, listed in order of priority. These are explained more fully
in a following section:
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1 .
2 .
3.

4.

5 .
6 .
7.

8 .

Forest Practices Application (FPA) management system
GIS hydrography/transportation baseline information
Cooperative Monitoring, Evaluation, and Research (CMER)
program information management needs

Technology transfer: results from CMER projects and
others

Inventory of data resources (inside and outside TFW)
Polls and surveys generated within TFW
Storage and retrieval: Selecting data systems
for projects and archiving information.

Interacting with information management committees out-
side TFW (Northwest Power Planning Council, Puget Sound
Water Quality Authority, etc.)

INFORMATION MANAGEMENT COMMITTEE STRUCTURE

The Information Management Committee has two levels of members:
administrators and technical staff. It deals with TFW-wide infor-
mation management questions. These include:

> Supporting CMER technical steering committees (the old
Information Management Steering Committee function).

> Working to help DNR establish a tabular database, then
a GIS map database, for FPAs.

> Supporting surveys and other types of information collected
by the Field Implementation Committee.

> Coordinating TFW GIS activities.
> Others as needed.

The relationship of Information Management to other TFW committees
is diagrammed in Figure 1.

INFORMATION MANAGEMENT ISSUES: A DESCRIPTION

The information management issues, as prioritized above, require
some explanation. Some are already being addressed, and others
may not be addressed because of resource constraints.

Information management issues share many common characteristics.
These need to be addressed systematically in order to ensure that
data and information are of consistently high quality, and to fa-
cilitate storage, retrieval, and exchange of data and information.
The Cooperative Monitoring, Evaluation, and Research (CMER)
workplan  contains some guidelines for handling research data, but
no quality control procedures are yet in place for monitoring how
well guidelines are being followed.
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Figure 1. Timber/Fish/Wildlife committee structure as it relates
to the Information Management Committee.
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Common characteristics shared by most information management is-
sues include the following for both data and information:

> Standards for collection, storage, and retrieval
> Quality control
> Reliability
> Accessibility
> Ease of use
> Redundancy/duplication
> Compatibility
> Priorities
> Budgetary resources
> System planning, design, development
> Coordination
> Distribution and flow

The rest of this section briefly describes each issue.

1. Forest Practices Application (FPA) management system

There is considerable demand for access to FPA data. The DNR is
presently in the process of developing a computerized FPA data
system that will assist with the protection of public resources
and support the activities of all organization and entities that
interact with the FPA data, by:

> Reducing costs associated with copying, sorting, and trans-
mitting FPAs between participants.

> Improving speed and efficiency with which FPA information is
share among participants.

> Allowing participants to directly access, view, and provide
input to a centralized FPA database in real-time mode.

> Providing participants with the common ability to interac-
tively analyze tabular and spatial FPA data (in concert with
any other available databases) consistent with appropriate
data security needs.

> Maintaining an archival record of all FPA data.

The system development process utilized by DNR consists of several
steps, beginning with a review of the life history ("business
scope") of an FPA, which in turn defines the system design, and
finishes with the development, testing, and implementation of the
system.

The FPA task force of the IMC is assisting with this system design
process. Task force members attended the scoping session, which
involved about 15 persons for seven days. Further involvement by
the task force and the committee will include reviewing the
scoping report and participating in further system design steps.
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2. GIB hydrography/transportation baseline information

Many information management issues in TFW require baseline data
contained in the hydrography (water) and transportation (roads)
layers being developed by the DNR.

Because of this, TFW is funding development of GIS baseline data
layers at a 1:24,000  scale on the DNR's  geographic information
system. Data are available for some areas of the state. The de-
velopment of such a large information system raises particular
concerns about those information management characteristics listed
above (i.e., priorities, quality control, accessibility, etc.)

Topics needing specific attention include: field verification of
spatial and tabular information, addition of field attributes not
currently being coded, quality assurance and control of spatial
and attribute data, development of a user interface to allow TFW
participants to access these data, and testing how useful these
data are inspatial analysis.

While DNR offices may have access to these files and the GIS soft-
ware to process them, procedures for other TFW cooperators have
yet to be developed. The pending Memorandum of Understanding con-
tracting for DNR system and data use by TFW participants will be
just the beginning of getting non-DNR users full access to the
data. Special application programming, additional communication
devices, and documentation are all potential further needs that
TFW must define and secure before these data files can be said to
be equally beneficial to all participants. Procedures need to be
developed and implemented to allow all TFW users to access, use,
update, and correct files.

3. Cooperative Monitoring, Evaluation, and Research (CMER)  pro-
gram information management needs

To work with CMER Steering Committees to identify commonalities
among CMER programs and projects and to provide assistance in man-
aging information and data generated by TFW research and monitor-
ing. See also Item 7 below.

4 . Technology transfer: results from CMER  projects and others

To coordinate with CMER and TFW Field Implementation Committee to
transfer research results in a form usable for application in the
field, by managers and policy makers. See also Item 7 below.
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5 . Inventory of data resources (inside and outside TFW)

Survey state and federal resource management agencies, universi-
ties and other research organizations, and private industry, as
well as CMER sources, to catalog information and data relevant to
TFW. See also Item 8 below.

6 . Polls and surveys generated within TPU

Maintain historical results of polls and surveys used to evaluate
the effectiveness of TFW. See also Item 7 below.

7 . Storage and retrieval: Selecting data systems for projects
and archiving information

Creating a data system for the CMER projects that allows for ef-
ficient storage and retrieval is essential to utilizing informa-
tion as a resource. Standardization of data format, development
of an efficient file structure, and establishment of consistent
data standards are all prerequisites for successful information
management. Selecting a secure central repository, appropriate
media, and establishing procedures for submitting data with ad-
equate documentation will ensure the security of the database.
Access to information can be facilitated by the development of a
central data dictionary and directory, which should be augmented
by a data integrity function that checks for share-ability, acces-
sibility, compatibility, and redundancy.

8 . Interacting with information management committees outside TFW
(Northwest Power Planning Council, Puget Sound Water Quality
Authority, etc.)

To discharge its information management mandate, the IMC plans,to
interact with relevant committees and individuals outside of TFW.
To do this, an efficient framework for contacting others needs to
be established, perhaps with the assistance of the Washington De-
partment of Information Services. This task is also related to
Task 5 above, both inside and outside TFW.

IRPORMATION  NANAGENENT TASK FORCES

The Information Management Committee currently has two ad hoc task
forces, one to assist DNR in completing the FPA database, and a
second to develop procedures for adding attributes, updating, and
editing the hydrography and transportation GIS layers.
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FPA Task Force

IMC agreed that the FPA database management system is the first
priority for committee discussion. The purpose of the FPA task
force, which is already under nay, is to define requirements for
an automated system for reporting and analyzing forest practice
application data. Major time commitments will be required by all
participants. This automated system will provide access to FPAs
by all TFW participants.

Other points about the FPA database are:

> The database is currently in dBase III Plus on personal com-
puters (PC) in the DNR regions. Although there are problems with
this, it will remain on PCs through 1990, with the database moving
to the Prime in the Info language by 1991.

> There will eventually be a new layer in the DNR geographic
information system (GIS) containing FPA data.

> Emphasize improved functionality and efficiency: e.g., for-
ester can now visit more important sites: forester has improved
ability to sort and analyze information about FPAs.

> Use of the Prime for standard analyses will available for
phone costs, but that other custom analyses will cost the normal
DNR central processing unit time charges.

Hydrography/Transportation

The database for the hydro/trans  layer was designed by the old GIS
Committee. The current task force will produce a methods manual
and a users manual, with criteria for including data, quality con-
trol, and history. Specific tasks include field verification of
data in the system: attribute input by field staff: general gual-
ity control/quality assurance issues: future routine update and
maintenance procedures: coordination and direction to DNR geo-
graphic information system: and applications development, testing,
and promotion.

Cooperative Monitoring, Evaluation, and Research (CMER)

A third task force is being formed for information management is-
sues associated with the CMER program. CMER steering committees
have expressed concern about managing and sharing data. Several
projects have already run out of funds in the early stages of in-
formation management. Good information and data management should
provide tools for integrating the CMER data and information, tools
that will assist all steering committees in accomplishing their
data and information objectives within the CMER program.
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Some roles of IMC with respect to CMER are to:

> Help CMER understand issues of data management.
> Provide a good description of needs for data management.
> Inform and educate CMER as to problems and impacts of poor

data management, solutions and options to these problems, and how
IMC can facilitate these solutions.

> Set context for CMER committee to make decisions about fund-
ing and project integration: make sure the committee understands
the need for having rigorous data and information management pro-
tocols in place.

> Set the stage for an eventual funding proposal for informa-
tion management.

> Educate general managerial audience on need for good data
management.

In summary, the general issue is managing CMER-generated data and
information to make it quickly accessible and easily useable  to
TFW participants. Guidelines for handling CMER data and informa-
tion in a standardized format for individual projects are written
in the CMER workplan, but there is no indication that they are be-
ing followed. Furthermore, there remains a need for managing in-
formation between and among individual projects in the whole CMER
program. This task force is working on ways to facilitate this
process.
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APPENDIX B

Appendix B is the TFW database. It consists of five data files:

The MASTER DIRECTORY is designed to include all TFW-related products: CMER
projects and reports; products from the Training, Information, and Education
Committee (TIE) and the Field Implementation Committee (FIG); general TFW
documents, such as the TFW Agreement itself: and pertinent sources of
information outside of TFW proper. Each record in the file is assigned a
unique TFWID, which is the relational key to all other files. The complete
report or project name is entered along with the associated TFW committee
name ; a contact name,address,  and phone number; and, as appropriate, the TFW
report number, CMER project number, and/or 'other' ID number.

The BIBLIOGRAPHY, related to the master directory through the TFWID,
contains name.s  of authors, report titles, publishing dates, and repository
locations.

The ANNOTATIONS file contains a brief description of each project,
including a statement of purpose, goals, inte~nt,  and objectives of the
project. Again, the link to the directory is through the TFWID.

The KEYWORD INDEX is a list of likely candidates for searches, sorts, or
selects of the database. Words chosen for inclusion in the index come from
the executive summaries, tables of contents, glossaries, indices, statements
of scope, rationale, design, conclusions, and recommendations, as well as the
body of the reports themselves. Each keyword is tied back to the project or
report via the TFWID. Keywords include all data variables, which are
described in more detail in the next file.

The DATA VARIABLE INDEX is a directory of data variables measured. It
includes a short description/definition and the unit of measurement used.
This is not designed to be as definitive or exhaustive as a data dictionary,
which would contain much more specific information about range, method,
precision, accuracy, data type, etc. These variables are also related to
their respective projects through the TFWID.

The five physical files described above are designed to be linked via the
TFWID. They are available in the following electronic formats:

NAME FILE EXTENSION

l-Z-3
ASCII
dBase
Paradox
Pfs:file
Quattro
Reflex
Symphony
VisiCalc

.uKs  or .wKl

.TXT

.DBF

.DB

.PFS

.WQ

.RXD

.URK or .wRl

.DIF



TFY Wqotiators

TIE.  FIG

C”EP

“SC,  cm

“SC,  CIIER,  Policy

SRI”“.  cm

“SC,  cm

“SC,  enEP

“SE,  C”ER

“SC,  C”EP

cm

SHA”“.  cm

FSC.  cm

AW,  CIIER

SHAW.  CRER
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Armour. Chad

Cagan. Sharpe.  Coqm

Harr.  R. Dennis; Coffin. Venqt  A.;
Cundy.  Ierrance  v.
HacOmald.  Anne; Kitland.  Kerry V.

Vildlife Steerinq  Coeuttee,  CHER

Nstmnal  Council of the Paper industry
for  AU  and stream 1eprovement.  Inc.
Sulhvan,  Turpin,  Haq.  Sernath.
Knudsen. Ilchald.  Ci,EV  Subcoeelttees
IFV  Policy  Croup. Vildllfe Steering
couittee.  MER
Vashinqton Departeent  of  Natural
Renources.  e t  a,.
Vashington Deparreent  of Vildlife. IFV
Vildlife Steerinq  Coulttee. CiIER
Vaahington  Department of Vildlife. TFV

IlyLE S O U R C E

?ieber/FishlVildlife  Aqreement:  A better future in oer woods VA DNR, Forest  Practice Div., 1007 S. Vashinqton, IIS:EL-03, Olympia 98504;
and stream, Final Report pb.206/753-5315
IieberlFish/Vildlife  bqreeeent:  Introduction VA DNR,  Forest Practice Div., 1007 5. Vasbinqton.  M:EL-03,  Olympia 98504;

ph.206/753-5315
Yaklea Resource Nanaqeeent  Plan VA DNR. Forest Practice Div.. 1007 S. Vashinqton. IIS:EL-03, Olympia  9.9504:

pb.206/753-5315
1988  Field Report Characteriaetion  of RM’s  and USA’s  with
Respect to Vildlife Habitat
Evaluation of the I’FV  Streae  Classification System:
Stratification of physical Habitat Area and Diatribetwn
Ihe Effect of Elevated Holdinp Temperatures  on Adult Sprinq
Chinwk Saleon Reproductive Success
Literature Reuer  and Synthesis: Vildlife Use of RHZ’s  and
USA’8  by Vildlife - CSERC Projects 2 6 6
1989 Field  Rep-art  Characterization of RSZ’s  and USA’s  ritb
Respect to Vildlife Habitat
TFV Road Puestionnrlre  - Analysis and Compilatun  of
Respansea
An Analysis of Proqram  Integration and Development  for the
IFVKHER  Committee

VA DNR.  Forest Practice Div., 1007 S. Vashinqton. HS:EL-03, Qlympie  98504:
pb.206/753-5315
VA DNR. Forest Practice Div.. 1007 S. Veshinqton.  IIs:&03, Olympia 9.9504;
ph.206/753-5315
VA DNR, Forest practice Div.. 1007 S. Vashinqton. HS:EL-03, Olyepia  98504:
ph.206/753-5315
VA DNR, Forest Practice Dir., 1007  S. Veehinqton,  HS:EL-03, Olyepia  98504;
Ph.206/753-5315
VA DNR.  Forest Practice Div., 1007  S. Vaahinqton, SS:EL-03. Olyepie 98504;
ph.206/753-5315
VA DNR, Forest Practice Div., 1007  5. Veshinqton,  SS:EL-Q3, Olympia 98504:
ph.206/753-5315
VA DNR, Forest Practice Div., 1007  S. Vaahiaqton,  SS:St-03.  Olympia 98504:
ph.206/753-5315

Detailed Description  for IFV  Hydrography ClS  Layer VA DNR,  Forest Practice Div.. 1007  5. Vaebinqton,  HS:EL-03, Olympia 98504;
ph.2061753-5315

Detailed Descnptm for TFV  Transportaan GlS  Layer HA DNR.  Forest Practice Div., 1007  S. Vaabinqton,  I(S:EL-03, Olympia 98504:
ph.206/753-5315

Effects of limber Harvest on  Rain-On-Snor Run-Off in the
Tramlent  Snor Zone of the Vaahinqton Cascades Interim
Sediment Dynaaxs  in Type  I and  5 Vaters:  A Review  and
Synthesis

VA DNP,  Forest Practice  Div.. 1007 S. Veshiaqtoa,  HS:EL-03. Qlyepia  98504:
ph.206/753-5315
VA DNR. Forest Practice Div., 1007 S. Vaahinqton. HS:El-03,  Olympia  98504:
ph.206/753-5315

Vildlife use  of Nanaqed  Forests in Vashinqton: A Renew VA DNR, Forest Practice Div., 1007  S. Vashinqton. IIS:EL-D3,  Olympia 98501;
ph.206/753-5315

Ihe CWER Proqrae  York Plan Notebook for Technical
leplementation  of the IFV  Aqreeeent
IFV  Vildlife Action Plan

VA DNV, Foreat  Prectice  Div., 1007  S. Veshiaqton,  SS:EL-03,  Qlyepia  98504:
ph.206/753-5315
VA DNR, Forest Practice Div., 1007  S. Vaabinqton.  IIs:&03. Olympia  98504;
ph.206/753-5315

Niaqually  Resource Management Plan: prcceas  end

and USA’s  with  Respect to Vildlife Nebitat

Recommendations
1988  Field Procedurea  Handbwk  Characterization of RiX’s
and Ulld’s  with  Respect  to Vildlife Habitat
1990 Field Procedurea Nandbaok  Cbarecteriration  of RIIZ’s

VA DNR. Fdrest  Practice Div., 1007 5.  Vashinqton, HS:EL-03, Qlyepia  98504;
ph.206/753-5315
VA DNR. Foreat  Practice Div., 1007  S. Vsahinqton.  llS:EL-03. Olympia  98SO4;
ph.206/753-5315
iA DNR, Foreat  Practice Div., 1007 S. Vaabinqton,  HS:EL-03. Olympia  98504;
ph.206/753-5315

PUSDAIS
. . . . .
1987

n.d.

,990

1989

1989

1989

1989

1990

1991

,909

1991

1991

1989

,989

1989

1990

1990

,990

198R

1990
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IFYID COHRENTS

ANNOIAIIONS  FILE LISIING Page I

1FY000002

TFYOOOOO3

TFY000004

TFY000007

TFY000012

IFY000013

TFY000015

iFYOOO017

The Tirber/Fish/Uildlife  Aqreenent amg the tinber  industry, state agencies, Indian tribes, and environmental interests
establishes a cwperative  xay  for protecting public resources  affected by forest practices on state and private lands in
ton. It describes general attribute of tbe WY natural resource magemt  system, forest practices application pathways,
.anaqe.ent  prmr~t~~,  and co.ponents of the mage,ent  systen. Appendices include conflict-resolution ground rules.

Shis  is a prim  written originally at the University of Yaahington  and edited by the Training, information and Education
huttee  (TIE1

This  is an analysts of the role and function of CHEB  within  ‘IFU,  and her  CHEB is carrying out it's nssion.

This is a literature renew of terrestrial vertebrate wildlife use of unaged forests in Washington. The purpose of the revier
x88:  al develop a list of parameters  rhich influence wildlife habitat; bl examme  wildlife habitat classification systems;
c) develop a study plan for aonitorinq  wildlife. Utilirinq  the emerging concepts of landscape ecolcqy  to focus on rildlife-
habltat relationships, the goal is to increase specw/habitat diversity through the use of adaptive nanaqement techniques.

This is the result of a questionnaire on forest roads developed by SHMY in July 1990. It xas  designed to provide road
constructmn  engineers, rqulators  and other individuals involved with forest roads with  an opportunity to provide inforaation
IFY cooperators on what’s working  and not working in the field; additional information needs; suggestions for further research;
and identify  any needed cbanqes in regulations governing forest roads.

This is a renew of existing literature, both published and unpublished, of wildlife  use of Biparian  and Upland Nanagenent
Zones, along with P synthesis of these sources,  culninatinq  in a suggested list of variables to be utilized in subeequent  field
studies,  and the ratmale  for their selection. The intent is to provide the information necessary to help foresters and
rlldlife  biologists  better integrate wildlife habitat needs into managed forests through adaptive mnaqewt.

A field study is bung conducted to deterune  the effects of forest cover density on rate of rater input to soils during rain-
on-snow  conditions in the transmnt  snow zone of tbe western Cascades of Yashinqton. The study is in the first year of a
two to three year period which  will continue at  least through the 1989-90 snow season. Ihis is the interim report. If no
sutable  rain-on-snow events occur in the 1989-90  snow season. measurewnt will continue through 1990-91.

Yhile  daily and seasonal river temperature  fluctuations are natural, logging practices can exaggerate these srinqs.  Acute
effect.? of elevated tmperature  on fish are well do-men&d. Horever.  information on the effects of long-term exposure to
sub-iethal temperatures  1s  scarce. A Z-phase study was  deslqned  to investiqate  the possible link between timber  harvesting
practxes  and adult sprmg chinook salwn reproductive SUCCMS.  The objectives rem: a) characterize historx  therm1  regmes
and mdel likely effects from forest practices; bl determne  If temperatures experienced  prior to spawning influence
reproductive success; c) determme  If adult spring chinook salmon can bebavlorally  regulate their internal  temperature.  A pilot
Lo assess the effectiveness of the experimental  design and methodalolgy xas  conducted 8s phase 1.

The purpose of tins research 1s  to evaluate the TFY-AHSC stream classification system vlth respect to geomorphic and fish
habitat variables  in the Northwest Cascades ecorqmn.  The objectives are:  evaluate the ranqe and variance of stream conditions:
rvaiuate whether the differences between segment types are statistically significant nth respect to channel unit area, percent
pool  area, or other variables of interest; evaluate the effect of woody debris and other obstructions on habitat
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lMOOOOl7 distribution: and assess the effects of debris torrents on distribution of habitat: asseas  rhetber simple length meaeuremnts
of channel are sufficient to describe the channel unit distribution and rearing space in a stream segment.

1FVOOOO18 As IFY  seeks to balance the preservation of natural resources and maintain a viable tinber  industry, appropriate mmsgemnt  of
Iype 4 and 5 Ysters has become P serious issue. A major  link betrwn  hillslopes and dornstreu  wters,  little is knorn
about sediwnt  and  LOD dynamics.  and effects of forest practim on these stream.  Ibis project reviews existing literature on
sedimentation, LOD dynamics, rater quality and quantity in both undisturbed for&W,  and hrrvexted forests.
A questionnaire and rorksbop rere  wd to identify regional characteristics of, and the effect of tinter  harvest practices on
Type 4 and 5 Waters. The ultimate purpose of this project was  to deternine  rbat information field ~annagers  need to
employ site-specific management  prescriptions on Type 'I and 5 Yaters.

IFYOOOO21 The purpose of the plan is to strive for a balance  between managing forest land for commercial tinber production and the
protection of public resources. Five goals we established, including eveluation  of the MP process. Over 50  recowendations
we produced to accomplish  the goals. Developing the plan enabled the cooperators to learn ware about each other,  their
concerns, prograaa, responsibilities  and philosophies.
The Nisqually  RHP  cwperators  developed a ner %W process that they thought would better serve both landowners and the public.
Recouendations  for future MPs  is provided.

IFiOOOO22 The  purpose of this effort is to develop and implement  a cwperative  management process which: identifies resource conflicts
and  management opportunities; coordinates data collection, evaluation, and cumulative effects assessment:  praotes  landorner
flexibility; weta tbe resource and use goals of all participants; and has a long-ten ecosystem approach.

IFYOOOO23 When completed, the transportation data layer will contain road, railroad, and other routes existing within tornships
containing state and private forest lands in the state of Yashington. Sow  federal and tribal lands will also be included.

WOO0024 The hydrography layer represents an integrated network coverage (polygons and lines1  that holds data an water bodies (open
raters, lakes, etc.,  and watercourses (rivers, streams, canals, etc.1.

State, private, and sow  federal and tribal lands are included in the HYDRO  layer
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TFYID KEYVORDS V
_________ -_______________________________________----------  -
TFV000007  SO-year flmd  level V
TFV000021  CHER
TFWOGOOlB  DNR region V
TFYOOOOOl  FPA
TFVOOOOO2  FPA
TFV000004 CIS
IFV000021  GIS
1FVoooo22  GIS
TFVOOO023 US
IFVOOOO24  GE
IFYOOOOO4  HSF
TFY000004  II.51
IFY000024  HYDRO
TFYOOOOOl  ID tean
TFVOOOOOZ  ID team
TFYOOOOO3 ID team
TFYOOOOl8  LOD
TFV000021 NY1
TFYOOOO22  NV1

TN000021 Natural Heritage Program
TFVOOOOO7 ON
TFV000004  PAIREC
IFVOOOOOl RIiP
nVooooo2  RHP
TN000001 IMZ
TFVOOOO02 RHZ
TFUOOOO12  RflZ
TFVOOOO13  RHZ
IFVOOOOOl  T&E
WOO0004 I&E
IFVOOOOOl WA
TFVOOOOOZ  ULIA
1FV000012  MA
TFV000004  VHR

TFVOOOO24  VRIA
TFV000007 abandoned road
TFVOOOOO7  abandoned road mitigation techniques
TFY000007 active niles  maintained
IFVOOOOO7  active road
TFVOOOOOl  adaptive 8anagment
TFVOOOOO2  adaptive managemnt
TFY000003 adaptive mnagement
TFV000004  adaptive mnaqement
TFVOOOOlS  adaptive managewnt
WV000021  adaptive mnagemnt
TFVOOOOO3 administration
TFUOO0004  afforestation
IFVOOOO13  air temperature
IFVOOOOO4  ambient temperature
TFVOOOO21  anadrom~s  fish
TFYOOOOO?  annual miles  built

V
V
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TFVID KEYWORDS V
_ _ _ _ _ _ _ - - ____________________------------------------------  -

TFYOOOO12 aquatic zone V
TFyOOOOO2  archwlogicalicultural  heritage
TFVOD0004 area model
TFY000007 anored overflow
TFY000017  bank full depth v
TFY000017 bank full width V
TFyOOOOl8 bankfull  width V
TFYOOOOO4  basal area V
TFYOOOO17  basin  area
TN000017 bedrock gwlcqy
TFWOOOOlS  behavior
TFYOOOO12 biogeographic  location V
TFYOOOO18  bioturbation
TFVODOOO7  blowout culverts V

TFFyOOOOO7  bridgea
TFY000003  budget
TFY000018  buffering
TN000018 burning V

TFYOOOO12 canopy
IFYOOD013 canopy
TNODO012 canopy closure V
TFYOOOOO4  canopy cwer V

IN000004 canopy height V
TFYOOOOO7 capacity increase designleffectiveness V
TFYOOOOO7 capacity mdification  for debris and sediment flow V
TFYOOOOM  carrying capacity
IFYOOOO17 cascade
TFY000004 cavity availability V

1FYOOOOO4  cavity height V
IN000004 cavity permence V
TFYOOOOO4 cavity size V
TFYOOOOl7 channel V
TFYOOOO17 chmel  area
TFUOOOO18  channel recovery V

TFY000017 channel stability
TFYOOOO21 channel stability
TFYOOOOlS  channel topography V

TFYOOOOO7 channel width
TFYOOOOU  clearcut
TN000012 cliffs V

TN000003 cownication
TN000012 connectivity V

TFY000003 consensus
TFYOOOO18  constituency V
TFYOOOOO3 contract
TFYOOOOO3 cwperation
TFY000003 coordination
IN000004 cover type
IN000004 cover/forage ratio V
TFY000007 cross-drain
TN000007 cross-drain discharge paints V
TFVOOOOO7  cross-drain aireltgpe V
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TFYID K E Y W O R D S V
___._---- _._.___________--_-.--~~~-----------------_____---  -

TFY000007 cross-dram spacing V

TFVOOOO2.2  cultural resource
TFYOOOOOl  cuiturallarchwiogical  resources
TFY000007 culvert
TFV000007 culvert deslqn V

TFYOOOO07 culvert size V

TFVOOOOOl  cumulative effects
TFU000003  cuwlative  effects
TFV000013 cwulative  effects
TFV000021 curulative effects
lFV000001  data
TFVOO0013 date
IFVOOOOlS  date
IFV000015  d a t e  o f  arrival
TFYOOOO15 date of development to eyed stage
TFVOOOOl5 date of egg take
TFVOOOO12 debris
TFYOOOO13  debris
TFYOOOOM  debris flow
TN000007 debris ear
TFV000017 debris lam
TFV000012 dependent species
T F V 0 0 0 0 0 7  design  flow
TFV000007 design-flow determinants
TFV000007 deslqn-flow  recurrence interval
?FVOOOOO7 discharge pant
TFVOOOO04 distance to cover
IFVOOOOO4  distance to edge
TFV000004  distance to water
TFY000004 distribution
TFYOOOOOl  diversity
lFVOOOOO2 diversity
TFV000004 diversity
TFVOD0012  dominant vegetation
TFV000004 domed logs
TFV000007  downspout
TFVOOOOO7  dornstrean  risk reduction
TFV000018  dry ravel
IFVOOOOlS  earthflow
‘IFVOOOO18  ecoregion
TFVOOOOOl  ecosystem
TFV000012 ecosystem
TFVOOOOO4  e d g e
TFY000012 edge contrast
T N 0 0 0 0 1 2  e d g e  l e n g t h
TFVOOO015 egg mxtality (number  and %)
TFVOOOOlS  e g g  volume
IFVOOOOlS  e g g  weight
TFVOOO012 elevation
TFVOOOO13 elevatmn
1FVooooo7  e m p l o y e r

TFVOOOO22  e n d a n g e r e d  species

V
V

V

Y
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TFYID X E Y Y O R D S
_________ -_________________________________ _ _ _ _ _ _

TFYOOOO07 forest roads
TfU000022  forest roads
TFYOOOOIS  forest type
TFWOOOOO4 fragmentation
TFY000012  fragmentation
TFY000004 geographic infornatlon system  (See GISI
TFYOOOOlZ  geographic location
TFYOOOOlS 9eology
TFY000018  glaciatmn
TFV000017 glide
TFY000003 9oals
TFYOOOO07 grates
TFYOOOOZZ grazing
TFYOOOOO4 guild
TFYOOOOlZ guild
TFYOOOOOl habitat
TFYOOOOOZ  habitat
TFWOOOOO7  habitat
IFYOOOO12  habitat diversity
TFYOOOO22 habitat enhancenent
TFV000004  habitat evaluation process (see  HEP)
TFY000022
TFY000012
IFYOOOOD4
TFY000004
TFU000022
IFYOOOOlR
TFY000007
TFVOOOOlS
TFYOOOOlS
T F Y O O O O 2 1
TFY000021
1Fv00001S
IFYOOOOO4
rFY000013
TFY000004
TFYOOOO13
TFY000022
lFYOOOOO3
TFY000007
TFYOOOOO7
TFy000015
TrYOOOOlS
TFYOOOOlS
TW000015
TFYOOOOlS
TFVOOOOlS
1FYOOOOO4
Tw000012
TFWOODOI
rmooooo7
1Fn00001R

V
v
V

habitat protection
habitat site
habitat structure
habitat suitability index  isee  XSI)
harvest
harvest nethcd
headraters
headraters
herbicides
hiding cover
high quality wetlands
hillslope  topoqrapby
hole size
hour
human  disturbance
huwdity
hydrography
i@nentation
inactive liles  w.intained V

inactive road
incubation
incubation later PI! V
incubation rater - dissolved oxygen V

incubation rata’ taperature - average V

incubation water temperature - high V

incubation rater temperature  - 10~ V

indicator species
indicator species
infornaticm
innovative road  construction/laintMance V

insecticides

Standard Report
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TFYID KEYYORDS V
_________ __________________-_------------------------------  -

TFYOOOOOl  interdisciplinary teal  (see ID teal)
fFV000004  interspersion
TFYOOOOO4  isolation
TFYOOOO12  isolation
TF11000004 juxtaposition
TFYOOOOU juxtaposition
TFVOOOOO4  landscape ecolcqy
TFY000022  landscape patter”
TFYOOOOO7  landalide
TFY000013  landslide
TFY000007  landslide freqwxy  and distribution
TFY000004  landtgpinq
IFVOOOOO4  litter cover
?Tvooooo7  log culverts
TFY000017  low  flow discharge
1FY000004  wnaqed  forest
?FV000007  sass sovelent
IFYOOOOlS we  rastinq
TFVOOOO21  18118  wasting
TM000013 aem  air temperature
TFYOOOOl3 wan  relative humidity
TFW000013  wan  shortrave  radiation
TFVOOOO13  wan  rindspeed
IFYOOOO17 measured  unit depth
TFY000017  wasured  unit length

V
V

TFw000017
1Fyooooo4
1Fuooooo3
IN000004
TFV000015
TFYOOOOO7
TFY000004
TFYOOOOOl
TFV000002
TFY000003
TFYOOOO12
TFw000007
TFY000013
TFv000015
TFY000004
lFYOOOO21
?FYOOOOZl
TFYOOOOOZ
TFY000004
rFuooooo4
TFY000022
TFv000021
TF!JOOOOlS
TFv000015
TFI000015
TFv000015
IFYOOOOl5

waswed  unit ridth
wtapopulatian
wthcdolcqy
nid-story cover
uqration
minor  streawcrossing  considerations
soisture  conditions
monitoring
monitoring
wnitoring
wnitoring
monitoring  abandoned/orphaned/inactive roads V

wm.h V

nortality  rate
rosaic
native fish
natural production (fish)
negotiations
nest availability V
nitrcqen  availability V
non-industrial landorners
nonconpatible  lhnd use
“II&W  of adult arrivals V

nusher  of arrivals In/f) V

“ulber of days fron  eyed stage to first hatch V

“u&r  of days from  first hatch to ccnplete  hatch V

nurher  of eggs V
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TFYID K E Y W O R D S V
_________ __________--________-----------------------_ _ _ _ _ _ _ -

TFYOOOOlS number  of fish spawned luff) V

TFYOOOOlS number  o f  wrtalitles  (n/f) V

TFY000003  objectives
TFYOOOOlZ  obligate specxi
TFYOOOOlR obstructxxi
TFW000017  obstructions
TFY000022  old 9rorth  forest
TFY000007  ordinary high later (see  OHYI
TFY000007  organic debris
TFYOOOO12  organic debris V

TFY000007  orphaned road
TFYOOOOOl  orphaned roads
TN000004 patch
TFY000004  patch diversity
TFY000012  patch size
TFYOOOOO4 pattern recognition model (see PATREC)
1FYOOOOO4 perch availability
TFYOOOO12  persistence
TFYOOOOO2 planning
TFY000003  planning
TFY000022  plant cownities
TFYOOOOO2 policy
TFYOOOOO3 policy
TFYOOOO17  p w l
TFY000004  population  sinks
TN000013 precipitation
TFY000002  predictability
TFY000022  preharvest review
TFY000004  presence of hardroods
TFY000003  priorities
TFYOOOOOl priority issues
IFYOOOOO2  priority usues
TFY000003  process
TFYOOOOO3 program  integration
TFYOOOOOl public resources
TFY000002  public rea”urce~
IFUOOOOlS  radio telewtry
TFY000013  rainfall
TFYOOOOlR rainfall
TFY000017  rapid
IFYOOOOl7  I-BY  bank length V

TFY000022  red light  threshold
TFYOOOOO7 x910” V

TFYOOOOO3 regulation
TFY000007  relationship between culvert size and road life y
TFYOOOOIS  reproduction
TFYOOOOOl research
IFYOOOOO2  research
1~y000003  research
TFY000012  research
TFYOOOOOl res”“rce  ranagenent  plan  IS= UP)
TFYOOOO22  resource  recovery

Standard Report
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V

TFWID KEYYORDS V

_ _ _ _ _ - - - - ..________-_________-------------.----------------  -

TFU000003 responsibility
TFYOOOOl?  riffle
TFUOOOO07 rip-rap
TFUOOOOOZ  riparm
TFU000017  rlparian V

TFY000021  rlparm” leave area
TFY000021  rlparm” oanagenent  a r e a
TFYOOOOOl  rlparian  aanaqewnt  zone  ( s e e  RN)
tFU000012  rlparu”  mne  width V

TEU000004 risk analysis
IFUOOOOOl  risk  assessment
IFUOOOO15  river
TFY000023 road
TFYOOOO23  road activity status
TFUoOOO07 road construction
TFUOOOOlR road construction
TFU000022 road crossing
TFYOOO022 road density
IFU000021 road location
IFU000007  road maintenance
TFYOOOO18  road  mintenance
IFU000021  road  magement
TFY000007 road prism
TFY000007 road prism protection
IFYOOOO13  runoff
TFU000018 runoff generation
TFUOOOOlS sahon
IFU000004  sapling cover
TFU000003 scope
TFY000007 sedlwnt
TFW000013 sedllent
TFYOOOO17  sediwnt
TFY000018  s&lent delivery frequency
TFUOOOOlR s&lent delivery magnitude
TFUOOOOlB sediment delivery process
TFUOOOOlS sedlnent  dynamics
TFUOOOOl8  sediment  storage
TFUOOOOlB sediment  transport efficiency
TFU000004 sensitive
TFYOOOO21  set asides
TFUOOOOlS shading
TFY000004 shrub density
TFUOOOO07 sidecast
TFU000021  slvicultural
TFUOOOO13 slope stability
TFUoo0007 slope stability/instability
TFU000007  shping of cut bank
TFU00001ll  elunps
TFUOOOOOl s”a9
TFUoooo22 snaq
TFU000004  snag  availability
TFYOOOOO~ snag  condition

v

V

V
V
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TFYID KEYWORDS V
_________ _____._..___.-______------------------------------  -

V

TFY000004 snaqltree  size V

T~FY000012  snags V

TFWOOOOU  ~“0”  collector outflow V

TFY000013 snormelt
TFYOOOOM  snornelt
TFW000013 snowpack
TFY000007 soil canposition
TFYOOOOl8  soil creep
TFYOOOO04 soil couture
TFYOOOOlS soil texture
TFYOOOOl8  soil thickness
TFVOOOO13  s o i l s
TFYOOOOO4 spatial diversity
TFY000004 spatial statistics
TFY000004 spatial  variation
lFyOOOOl5  sparninq
TFYOD0002  species
TFYOD0012  species  richness
TFYOOOO04 stand
TFY000004 stand aqe
TFYOOOOO4 stand area
TFYOOOO13 standard deviation of air te%rature
TFY000013 standard deviation of rindspeed
TFY000002 state agencies
TFUOOOO21  state endangered species
TFYOOOO21 state monitor specks
TFY000021 state sensitive species
TFY000021 state threatened species
TFY000004 stem density
TFYOOOOlS stream
TFY000024 stream
TFYOOOO07 stream  crossing
lFYOOOOO7  stream  gradient
TFyOOOO12  stream  gradient
TFyOOOO17  stream  gradient
TFY000021 stream  numbering system
TFYOOOO12 strean  order
TFY000017 stream order
IFYOOOO17  stream sequence
TFYDDOO12 stream  shading
TFY000017 stream  type
TFYOOOO17 stream unit
TFY000012 stream  width
TFY000007 stream-crossing  siting crlterla
TFYOOOO12  streambank  stabi l i ty
TFVOOOO13  streamflow
TFYOOO022 streanside  vegetation
1FY000004  successional stage
TFYOOOOl2  successional stage
IFVOOOO17  surficial geology
TFYOOOOlS survival/mortality per lot
TN000012 talus

V

v
V

V

V
V
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TFYID KEYYORDS
_ _ _ _ _ _ _ - - ___________________----------.----

TN000015 telperature
TFYOOOOIS  telperature  - a"t?raIje  laxl."l
TN000015 teQerature - averaqe  Pl”1.U.
TFYOOOOlS temperature - monthly hlqh
TFYOOOOl5  temperature - monthly lov
TFY000007  tenporary  crossing Criteria
TN000007 temporary road
TFY000007 tenporary  road percentaqe
TN000007 tension cracks
TFVOOOO21  thermal cwer
TFYOOOOlS thermal reqime
TF!iOOOOOl  threatened and endangered species
TFYOOOOl8 tirber harvest period
fFYOOOOl8  timber harvest practlcea
TFYOOOOOl tlnber  industry
TFYOOOOO2 t&+r  industry
TFYOOOO22  tleber supply
TFYOOOOl8  t i t l e
TFYOOOO21  transient snow  zone
TFYOOOO22 transportation
TFYOOOO23  transportation
TFY000004  tree condition
TFY000004  tree density
IFY000004  tree heiqht
IFYOOOOO4  tree size
TFY000004  tree species
TFYOOOOO2 tribes
TN000004 ultimate  factor
TN000018 undisturbed area
TFyOOOO21  unstable slopes
TFYOOOO21  upland manaqement  area
TFVOOOOOl  upland management area (see  UHA)
TFHOOOO12  vegetation
TFY000017  vegetation
TFVOOOOlS vegetation
TFV000004 veqetatio”  cover

IFYOOOO22  vegetative diversity
IFY000021  vegetative screening
TFYOOOO12  vertical structural diversity
TFYOOOO21  water  appropriations
IFYOOOOl5  rater depth
TFY000012 rater per.a"ence
TFYOOOOO2 water  quality
TFV000007 water  quality
TN000018 rater quality
TFyOOOO21  rater quality
TFYOOOOl8  rater quantity
IFY000021  vater  quantity
~FqOO0021  water  rights
IFYOOO012 rater type
TE11000021  rater typa  system
~000004 watershed

V
________-..___--  -

V
V

(see Tfm
V
V

Y

V

V

”

V

V
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TFYID KEYYORDS V
_________ _.______________________________________---~------  -

TFYODOOM  watershed
TFY000022 watershed
TFYOOD022  retland
IFYOOOOZl  wetland cultural features
TFYOOOO21 wetland mnagemt  zones
TFYOOOOOl  wetlands
TFY000002 wetlands
TFYOOOOOl vlldlife
TFWOOOOO2  wildlife
TFY000021  wildlife
TFY000021 wildlife habitat protection
TFYOOOO04 wlldlife-habitat relationships  (see  WHRI
TFY000013  wind
TFY000013 rind  azimuth V

TFY000017 woody  debris V

TFY000022 woody  debris
TFYOOOOl8  yarding practice V

TFW000022 yellow light threshold





percent

inches/centi.eterr



nusber  o f  adult  arriva,~
nmher  of male  and fessle  arrivals
nusber  of days from eyed staqe to first hstch  by lot

.







APPENDIX C

Appendix C contains three examples of queries that were performed on the TFW
database.

Selection criteria for the first query were:

"Select all entries that have keyword or variable names of 'patch' or
'edge'."

Selection criteria for the second query were:

"Select all entries that have keyword or variable names of 'abandoned' and
' road' I

Selection criteria for the third query were:

"Select all entries that have keyword or variable names of 'debris' or
'sediment'."
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KevwordNariable

distance to edge

edqe
edge contrast

edge length

patch
patch diversity
patch sire

V Description IFRID Project ilame

” distance to differing habitat  zone/stands lFVQODDDk  Yildlife Use of llanaged  Forests: A Revier
” border area between  stands 1FYDDQDD4  Yildlife Use of llanaged  Forests: A  Revier
Y TFYQQDD12  Literature Review and Synthesis: Wildlife Use of Ml’s

and Uilb’a by Wildlife - CIIERC  Projects 2 6 6
” lFYDDDQl2 Literature Review  and Synthesis: Yildlife Use of W’s

and USA’s by Yildlife - CHERC  Projects 2 L 6
TFY000004  Yildlife Use of llansqed  Forests: 6 Revier

” ratio of patches with  different habitat characteristics IFYDQDOD4  Yildlife Use of Hanaged  Forests: A  Review
Y lFYDDDDlZ  Literature Review and Synthesis: Wildlife Use  of RllZ’a

and Ullb’a by Wildlife - CMERC  Project.?  2 6 6
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YeyrordlVariable V Description

TFY  INFORMllON  PUERV  EXAHPLE

IFYID Project Name

Page 1

abandoned road TFYOOOOO7  IFY Road Questionnaire - Analysis and Caapilation  of
Reapcmaes

abandoned road mitigation v with  planned road abandonment, stream crossing design and lFYOOOOO7  IFY Road Ouestionnaire  - Analysis and Compilation of
techniques subsequent protection of public resourcea Responses
wnitorinq ” prcqrams  to identify drainage oc  stability problem with TFY000007  IFY Road Questionnaire Analysis and Compilation of
abandoned/orphaned/inactive abandoned, orphaned or inactive roads Re8poMeS



6/28/91

Keyword/Variable

capacity modification for
debris and sediwnt  flow
debris

debris

debris flow

debris jaa

debris jam

organic debris

orqanic debris

sediment

sedment

sediwnt

sediment delivery frequency

sedment delivery magnitude

sediment delivery process

sedment dynmcs

Y

sediwnt  storage ”

sediment  trdnspxt ”
efficiency
woody debris Y

TFY INFORNATION OUERy  EXANPLE Page 1

Description

do respondents modify  bridge/culvert flor capactiy to account
for debris and sediment  durinq  flocds!

dominant  substrate

callent  on t*o .ost  uportant  processes

cowent on two  most  important processes

debris torrent of florltranslrtional  of rotational
landslide/eroded etreal  reaches/sail creeplather
observed cause,  effect, and duration of timber  harvest
practices on sedimentation in Iype  465  Yaks
sediment storage
processealpatternsllagnitudelfrequencyldistribution
efficiency is a wasure of the percent of sediwnt  loved  out
per unit per year
larqe/~ediua/s~all  based on diawter  and length

lFYl0 Project Naw

TFYOOOOO7  TFY  Road Questionnaire Analysis  and Compilation of
Re*p0n*es

IFYOOOOl2  Literature Review and Synthesis: Wildlife Use of RNZ’s
and W’s by Wildlife - CNERC Projects 2 6 6

IFYODOO13  Effects of Timber  Harvest on Rain-On-Snow Run-Off in the
Transient Snow  Zone of the VA  Cascades - Interi  Rpt

TFYOOOOl8  Sediment  Dynamics in Type 4 and 5 Yaters: A review and
Synthesis

IFYOOOOO7  TFY  Road Questionnaire Analysis and Compilation of
Reeponses

TFYOOOO17 Evaluation of the TFY Stream  Classification System:
Stratification of Physical Habitat Area and Distribution

TFYOOOO07 IFY  Road Questionnaire - Analysis and Compilation of
Responses

IFYOOOOl2  Literature Review and Synthesis: Yildlife  Use of RNZ’a
and UHA’s  by Wildlife - CNERC Projects 2 6 6

TFYOOOO07 TFY  Road Questionnaire Analysis and Compilation of
Responses

1FYOOOOl3  Effects of Timber  Harvest on Rain-On-Snow Run-Off in the
Transient Snow  Zone of the YA  Cascades lnteril  Rpt

TFYOOOO17  Evaluation of the !FY  Stream  Classification System:
Stratification of Physical Habitat Area and Distribution

TFYOOOOl8 Sediment Dynamics  in lype  4 and 5 Waters:  A review  and
Synthesis

TFY000018  Sediment  Dynaaics  in Type 4 and 5 Hatera: A review and
Synthesis

TFYOOOO18  Sediment  Dynamics in Type 4 and 5 Raters: A review  and
Synthesis

TFYOOOO18  Sediment  Dynamics in Type 4 and 5 Waters: A review  and
Synthesis

TFYOOOO18 Sediwnt  Dynaka in Type 4 and 5 Waters: A review and
Synthesis

TFUOOoO18 Sediwnt  Dynamics in Type  4 and 5 Yaters: A review and
Synthesis

IFYOOOO17  Evaluation of the TFY  Stream  Classification System:
Stratification of Physical Habitat Area and Distribution


